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(54) Title: METHOD OF IN VIVO INSPECTION OF FAT SOLUBLE VITAMIN AND/OR FAT SOLUBLE FOOD FACTOR 
THROUGH SALIVA ANALYSIS 



^( (57) Abstract: A method of measuring the in vivo migration of fat soluble vitamin and/or fat soluble food factor in the ingestion of a 
medicine or health supplement can be provided by using saliva as an analyte, by collecting saliva through contact with a given amount 
of saliva for adsorption on a saliva collection tool and by selecting a solvent for efficient extraction of a measuring target component 
from the saliva collection tool. Accordingly, there is provided a method of measuring the in vivo migration in the ingestion of a 

OO medicine or health supplement, characterized in that any fat soluble vitamin and/or fat soluble food factor is measured with the use 
of saliva as an analyte. There are further provided relevant saliva collection tool properties and extraction method from the saliva 

22 collection tool. 
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[oooi] -comm-i, mmftffiiz£%mmm??^RTf/jim%mv£7—\?7T??—e> 

[0002] y^^V — V-^V^h (Dietary Supplement) te\ r«|;fcf|^ D * D j ^l"^*!*) 
if ^m^tlC-D\^X(Dmm^imm^ (Health Claim) ^ffpTU ^ffl£*VCl^ 0 

S> (CoQIO) ^©Sfc>fkJCt>5ADPSrATP^^#l$*53^/l^¥— 
«rt^W^y^ff^mj^^M5nM^b-CCoQ10(D^)9#J^^i-§ o CoQIO 
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oc Natl Acad Sci. USA, 1990 Nov;87: 8931-4, Lovastatin decreases 
coenzyme Q levels in humans, Folkers K, Langsjoen P, Willis R. Ri 
chardson P, Xia LJ, Ye CQ, Tamagawa H. ) c lal^ttC^l v^^^^fj 

\z.mmtm^hfixm^x^z.^mxmnmnmz.x.^mmmt>fix\^ 0 

CoQlOtf^^n— ;v?V%/V(D7i?%;vm^K^<m&ir%b^^hihXX^ 0 

m±^t, &mwfeKmmirzkmtttizmmffim&&mMLx&>o* mftxte 
m^m^mt^ikmmmB^tfj:^mm(Dm-^t^x\^ 0 

wn<DmmMmmmm£tix\<^ 0 u^u ^fr®z&ffi&xrzm$Ext&m&o 
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##fF-3Cifcl:Int. J. Vitam. Nutr. Res. 1988;58(2): 171-7 Saliva co 
ncentrations of some selected proteins and glycoprotein markers in 

man after supplementary intake of beta— carotene. Lumikari M. 
Johansson I. „ Ericson T. ^ Virtamo J. 

##W^Ci^2:Nutr. Cancer 1988; 11(4): 233-41 Effects of excess vita 
min A and canthaxanthin On salivary gland tumors. Alam BS N Al 
am SQ N Weir JC Jr. 

[ooo3] ^mw<vmMte, mmm-kga, mnmtm.^.m (wr, mmm^^mi 
mmirz>z.bx*fyz> 0 

[0004] ±.mwm%M®:irttib K*ftm&bn®MWft&Mto1d&i^ mmmmik& 
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[0005] -rt^^mm^ j^t^^o 

trz. ^^(Dmm^^^Rx^xxmnm^—h^T^—^^ir^m 

o 

2. mm^^mm^^^Rxfxxmm^y-v^r^^-^^ir^t^wm 
xm%m^—\?7T??—(D^w.fom^&^rttm 0 
¥?^&Tfi/xtemt%&7—^T?&—<n%k8t&mmh& ^mm^m^. m 

4. »^(Dlg^t^^^t>VX{»^tt^-K^T^^-^m^i!bT^Wi- 

5. tftSdS, m^m^J^^BU^M^CD^^^JJi^lf^^^t^/X^g^ 

^^^J5l^tt^^^^/X«Jig^tt^-K7T^-^«S^¥^S^P^-r 

6. m^2-§iittt:3\z.j£M<Dj?8k&m^z>, mm&e*vs&xf/xtemm&7--h*7 
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10. »fi^JI^ (a)^^^WJciRJR^5>RiRf*Q6^J&5«^«IJi:, (b) 

o 

13. tfe2E#. 

14. ig^tttr^^^r^vxfM^tt^-K^r^-^^ coqio, y=^>\ 

*Bl — 1 3£>l ^-f^^-fB^^fifeo 

15. fijiIi-i4(DV ^^^-ts^^^ffli-^^J*fc^#Mlb^ D B p(Z)^ 
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[0007] [®i]^^AJ;«9^^NF*-e(D^^^«^^, #»+S*3J;^9^+B2 

[S3]f7Wy«|(f mmA) , ifcf («b) *s it^h-^h^-^cD 0 ^ |ft 
[05]ik#fi:^:T^» c t I oCoQioPJ^i:r^^BM'l4^i-o 
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a— sampler (Saliva Diagnostic Systems Inc.) Orasure (Orasure Techn 
ologies, Inc. , #^^5-506925-^) , Salivet (Ti/XhftM) ) &tiZ$Zk&*S 

m>'M'^zfcox^^mmu(D^^nhmmx^^K mmmmmxh^o 
#om^^»^S*J^i^^b^v^S^^y--/v^M*Lv\ « 

wnD&fevx^z&ms&izL,^ mz&&2mm&±m<>xfrbmfr.ir%z.bfim 
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[0009] mfcisfrfcmm^ s^^©ffftf^tft#$ti, m%.t£&vrtimmz.mu 

HSmmfc?why974— (HPLC) iciUIIBjg^^^tr/XttJlB^^— K 
°7T**—&&W£rZJM. (c) 5>«b^JiB»tttr^^&r5/XttJiB*te7--K7r 

o 

f*3f&^*^_h(^66%^_h)Sr^(niU 8&fe$*5, >f^V-/l*j;^ 
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[ooio] mm\^^^Rrixxm^m^-^r^-^t^mmm^ a m^mM^ 
]}-^^mtvxmm^smxh^ 0 

^x\ mmm<D mm * <Dmt&&e**>Rxf/x mm^—\^ rw—vmm. 
m^z>zk&x*%z>o mtttt, coQio^m^x\^m^<^mm^<DCoQio(Dm 
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coon] skTmMM&&ifx*&w&®>wirz> 0 simmmmx^ mmmm^mK 

^(W^CoQlO, h^^n-zK y=i^^ jS-^tr^^ri^C©^^ 
[0012] i&iRtkW) 

HPLCttifyK^CoQ10#Wfe^&51S&<^;fr& (Analytical Biochemistry V 
ol.250, p66-73, 1997) 2r##£U l^fcfrflf KMir^^i^^Mx.Xmm 

[0013] tfr^a*5j:W— hi^>-^— »^ic 

^^(Dffr^tSf*, /WT/Hi^^°9— /WT/VPP 250^ l:g 

^^±$g)^«20 J u l^^y-/K^p3feM^M:HPLC^V-K) 180/zl^Dx.x 
^/-/M^3ftS90% (V/V) £U 5ftmi000GiZX&Mm<b / MK£V?>/<?$: 

ttm^xn^tc 0 mmu&isfcmmxfe, ^so^n-^/— /hsomi^p^ 

/M&2fi|£75% (v/V) i:U 5^rai000G^T^*P^^«l{J:j;t)^^^ 

SrtfcK^^TTfTo^o Stfcva.-saxnpler&m^X&m^1t#TB&W<Di&&U, # 
^^iirbTlml^^tt^O-e, itt^3ml(D3i^y— /v(HPLC^V— K) 
5#ra©<EW?SftU!S:tft, 200 m l^j"- /^TMt^^MT^P 

p 25o»i:m£.miM)Kftmu 5^mioooG\zx^mm't^mKx^>^ 

[0014] 
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hplc \z n^iT(D3mm<D^y^m Mut a 

1. 2I3i#^:CAPCELL PAKC18 AQ 5 u m 0 2. OX 35mm(»^^|±M 
) 

2. #8t#7-k:CAPCELL PAKC18 AQ 3 /z m 0 2. 0 X 150mm(S4f|± 

3. jStg#7^:SHISEIDO CQ ID 2. Omm X20mm(S4ttti) 

jS7c#7^te, atf ^ W>- (CoQIO) Sr^tT t*^ W— /W^385c£i3r5fcfe fcte 

o 

#7A£bTCAPCELL PAKC8 DD S-5 <f> 4. OX 10mm(R£^|±$£) „ 
#^£LTCAPCELL PAK AQ 3/jm $ 2.0 X 100mm (R^^fcM) 

[0015] 

/V950ml»^^K50ml^4ffi7Kiii^^^^-hy^6. 122g(DfiJ^ 
#II]tB2:^y— /V950ml^y^°n/^y— 7V50ml^^j!§^*^hy^A6. 12 
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[0016] ^»jffli<Dnsi^*>fco-c^, ^/-Mz.mr^mm7Km-^m^m^i-tm^ 

[0017] 

mi^^bfco is«777^^^m^^^gi^^^^it^^«^ 
^m^xxf^yj^<D^Kmmm^m2^L,fc 0 mi^xxim2(D^x\ & 
mmi<Dffintem^^ppx\ ^mm2<Dm.nn!x^^x^nx\^ 0 Mtgtj 

^£^7^77 W— /^mt/uif^m^tl^^(DX\ {£^M<D;ftVM3oQ10i:L-C 
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ft&xxmm&ttt'— hy-^?-(m&% :hts*— m*-^^-, m^m±m) 

SrffiV>T^Ai-5„ m&mm?U&^irJ*^Yv—7— (fSp b p^ :EZChrom, * 

&$mu 2<Dmmaz. ^t^etm?-? oolyyi, 2(jg B F p^ :^v^°3ooi, * 
■bm^te^ss. zm&m&frmmm :ssc32is, ^>-^^^-^i±m 

„ T^VK/IKIWU Vl/X/V^ :^:/3034, S^ttM), r&S'VV? 
2\Z.\tMJ£mm7L/<j3'VV-7 :f'T7301U «^*±$!0 ^^tbffll^ 

So Mf">^9— «HTS^-— M^>^9— (i!4t|fcI)^V\ Z/X?J*£fc<D 

[0018] (^ffi^fe) 

ECD^m^f*^^WStf^> SensitivitySrO. ICTime ConstantSr^Sp (Std.) 
&v5o RJ&f-^tfeffiSESttU UE^B^jgS-e+^-CfcSo ECD^m^UVfe^V> 

W^fffij^ECDt&ffi^^MU ECD^m^i^^wm^^/J^<^j;5^ 



WO 2005/085843 



15 



PCT/JP2005/003651 



[0019] mrnm, mm&£xft&w£A*:) 

&rM~tz>u^</v^z-%-bfcX%Z> 0 
[0020] MMMi 

u<r>$o j; u?coq 1 0(D t p -?%n&~t< ~r ztcfo m 1 Am ^0 2 ^uc Q 

3 0 ft*** ^7°y^^hN(Z)J3g^ttif^$v^j:OT^tt7--K^T^^-^'a-ft^, Co 
Q10<kb-C30mg/1^ a-h^^n— /v^L-C10mg/l^-efc§ o 1 0 ^fc«9W 
^y^h^fb^S^if*. CoQ10i:L-C60mg, a -^7in- /V£:L-C20mg-e£> 
5„ ^T^»^#:B(D^(D^n^h^A^, miSc^y^h^-^Slfc 
LTV >#7^^T(D^:Tlil^*lml^*f b^y— /V3ml^P^.T^^^^b 

£r£| 0 -te(180mlA«9)«5ibTV^^^^T^, igffi^S(^p B o^ :ftfl&W 

h &mmn, {^mm^±m)^ximrm^^:fc.mm^f^rmmmimi\c 

/V3ml^Px.-C^^^^Lfc_h 1 W50 J u l&ftLAVXnfdb(DXfoZ) 0 1 
fe c t J (D^^'a-ft«y=3^^20mg. /3-#n7^1. 8mg-Cfcofc 0 
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[0021] mMm2(CoQ10m^LU^(Dl) 

CoQ10(D2£g^Ml00mg)^P^Ifr;^:fc o ft**, ^:/y^hS<DJ!g?§tttf^ 

iirS^fV^— ^^^^^Saliva-sampler^^TBili P fP(Djfi<-CfcS#^J<k«(D 
^i-R^r^. ffi^Kmb^1&1frmVtmz.XW;Wl\-sfc 0 Saliva-sampler^ffi 

<. mm^m&irxoK. ^rm-mrmmm^mr^xm^^tx. 



WO 2005/085843 



17 



PCT/JP2005/003651 



20/il^HPLC^#fcb/Co JfiL^Offr^a^^ Jk#20/iH^^y— /H80/zl^P^.T 
?Ml^U ^S^^-?^^4°C1000G^-C^^^g|bT^b7^_h?f 20^ l^HPL 

[0022] ^ife^3(CoQ10S^iWe<£>2) 

m&wik2mm&<DWr4m. ^4^h5m<Dm\^rmmm^xxf^<v>ij\\skm. 
^«bfc 0 sTJ&i&ftHu umm i^x p ^i~i~v , 5^ra^i-»^ 

^Lfc 0 JFTM$^$?«^ Saliva-sampler^^T^^P§P^3fi<-efc^WJ^ 
&mWitpCoQlOft$rn, t^^^^^$^fcSaliva-sampler^50%^^/— /Urn 

i-^&m-m^—^K&u z.tiK4mi<D^y— /v&Mx., nm&75%tu 10^ 

^W£?^<?&4°C^ 1000G^T^>il^g|bT^b7t_h?f 150^ l^HPLC^#fc 

s<?&4°C, 1000GlCXm>MMVX%£3zlsfc±.m 20 J ul^HPLC^#kb/c o 
2MF^S^^ c PW$*7b^(D^#:$r^>'^TN^(Dl^ (N4) ^fb$^-C#&^ 
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[0023] mi&M4 bktpmtmm^wL<Dffim&<7)mm 

CoQ 1 0^^-^^>Y^mkU fc£% JfTJM* * CoQ 1 (m<Dffl£&m 7 iCTjk 
-e#jfcV>^!|T?S>5 0 Nl*5J;tm5©STJIftl^?R©CoQ10fii[H:. if-^y^MS&a 

bT, &Tmmm<DCoQiom.<D&m$mmxfoz^b%^vx\<^bffim£ti%o 
[0025] mmm6 (^v^b^m^<D^TmmmcoQiom<7)^mbsD<DmA&m 
&mwtfe<Dfctb<Dmmb\^x<DMm) 
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mmmm)&mm<D-wtvxmmx&z>z.bt)\ m7xmm^.mmx^ 0 m*. 
o ^rmmm^coQioimK ^m^y^2s^\^^Km^jz.^hm'mm:mh 

SS^^^TI^^^CoQlOffi^^tfdit-efe^s Wiliin. Ong/ml, 2SD 
{313. 5n g/ /ml-efe§ 0 
[0026] Hife^mh^^n— /V^l^y^Hg^liiK S^^fei^^t^itBt^^o^ 

^>bs&tf7>T^T3% {cimm^m^xmmTm^mmn^&zit, wiw-bx^x 
, mmi&wi, mmmm^xum^±2mm^3\m, ^ifrhmomz. 

frhMMVtCo ^TB^m^UMlts Saliva-sampler^5T^^PS^3£<"Cfc ; 5 

rm-^rB(DmmmA^m<r^^rm-mrm^mr^m^^bic^ 
, MA&\mm^x#Tmmmuwim7t>nfz. 0 ^rmu^mm^b^-7^ti-/v^ 

m^^^^^^^H^fof^, M#:<D$T^Wg&^^£4 0 C, lOOOG^T 
^>^ilb-C^5febfc_h?f 20 ju l^HPLC^#tu/Co 

^y^hMTO^M^r?!^. mmmm&&£Tfmmtp±2mm%kbvxwi 
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[0027] mmms (v^-o^xu i3 -%uT^mmm^7°v^hmmm. rn^^xxm 

XX, Q^<DWMik&ft^XfabmiMlsfc 0 JFTM»>Mite:. Saliva-sampl 

mTiz.£V)m^&z.bK£V), UA^mmvxMrmmmmmmi-t>ntio ^rm 

m&U&mrpV^^-^&XXF J3 -Jjv'ryCDftm ««l|3i£i*rfcSaliva-sampl 
<Dmy\b7fW£?>'^%:4°C, 1000G^-C^^8IU-C^Lfc±?tl50 l£rH 

^y^vmmm*mm%i&wu mmmm^^mm^±mm^bi,xm. 
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[0028] mmim (^rmmm^m^mutmta^^m^) 

m.u<^50m & ^mm6oo u, mmmu m.u^h^xtimm^<7)CoQiom^ 

1000GX^m(DmMmK^O^>^^n\\ _h?*20 J u l£HPLC«Uc 0 
ift/fcMetp^CoQlOSkgj tLTSlC/^fo JFT)M*<^^*lml(D^$^ 

££#9£i-£o feT, i^cDS^te, Saliva-sampler^ (DtDmUi^^m^m 

^tfrx^m&Mtitm^^xih^ 
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CoQ1 (Xng/ ml) 






33.7 


100 




3 4 


102 




196 


58.2 




59.8 


1 78 




2 5 


7.3 



[0029] Mt&ffllO 

mfami&xfi2<Dfcmmm\z.38\tvx, fm&=-*s— /K9o, 75, 50%), -ryy 

ci^V— /K90, 75, 50%), Xte^Z— /W9<X 75. 50%) ^oTitK^ftUc 
o 50mg<D®M*f3:«600^l£#^^60(X 1800*3j;tf5400/i lflP*., 
^•«S50, 75:feJ;U?90% (V/V) £LT^*#Uh^ 4°C, lOOOG-Ci&LvfrBi 
Lfc_h^20/ilMV^PLC^-CCoQ10<D^^fTofCo ^<D$£^ J^T<7)^2r3 
«3g«?«, 3*SW^/^"i*^^^^UT#fettfe_bSf ^©CoQloaiflf ( 
ng/ml) J ©tf^lfco 75%aS-e^^^^^a^<^^*t-J:§^#^^^to 

13*2] 





^*ISIJCoQ1 (ng/ml) 






y^y-ju 


90 


56 


98 


61 


75 


19 


86 


2 


50 


23 


3 


2 



[0030] HJfefllll 
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0mg^^600 n lfcggfLfc^ 3^V-/H800 1 («S75%) -CttffiUc:^ 



[^3] 





CoQ1 OCng/ml) 


[£]q5M%) 




33.7 


1 OO 




32.2 


95.6 




342 


1 02 




32.1 


952 




31.8 


94.3 



[0031] 

50ng/ml(DCoQ10^ Wn?«£l50 fx l^AbT#fe^^f ft^n-^hJ^A 
7IMfc©fll«rElll<E>(l) fc, ^^SliM^n^b^^^^hy^^fflv^c^ 

ft^n^KJ^fcU f?!l^{»II)ffiMMt-Sigma-Aldrichi|±M(Dai^^^hy^ 
^ (n5/h#-^-09704KB) 3rffll ^%Z.bK £^>X^Z>Z.tffX^Z> 0 gn® (2) (Dff^tK 

-^-171 29CA) V ^Xntch (DXfo% 0 HlllCO (2) <D?F^F I^^nv 
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nm^u^h^^m n^)(4), (5). (6)^iF(7)tfc5of«ttia5 

fit 3 7mM N i«9^L<»5mM-efe§ 0 EDTA^oJ: W^W. «tWm-5mM 
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m^mm 

[5] , mmmm^^m^m^ mm * o^ttt^ ^mi/x nmm^ 

^(Dmm^^^Rxiyxm^m^-^r^-^mm^mmmmtir^ 

[8] »^ JZTBmwXhZ, ff^l-7(DV^^^CfE4!c^7f^o 

[10] (a)»^BT^^^P^iR-r^®i|3l#:^^^^^$^, (,b)m.U 
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[12] mm<DQk&nm&i>K ^m^mwmmvh^t^mt-ir^ m&mi i imm 

[13] tft&*K 

[i4] i^ttt^^itz/xttiitty-Kyr^^-^, coqio, jj=^>\ )3-^n^ 

1-1 3<DV ^-f ^^-fE^^o 

[15] tt^iii-i^v^^^fEic^ 
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1/5 
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[04] 



CoQ10 ECD Chromatogram 
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